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Intuitive and Empirical Prototypes in Childhood Psychopathology 
Nicole P. C. M. Krol, Eric E. J. De Bruyn, and John H. L. Van Den Bercken 
Nijmegen Institute for Cognition and Information, University ofNijmegen 
This study examines the validity of intuitive classifications of experienced diagnosticians, that is, the 
empirical foundation of their intuitive prototypes. Intuitive prototypes of I 0 experienced diagnosti-
cians were collected in two tasks and were compared with the empirically based assessment system 
ofT. M. Achenbach ( T. M. Achenbach, K. C. Conners, H. C. Quay, F. C. Verhulst, & C. T. Howell, 
1989). Results show that the intuitive prototypes correspond very poorly with the empirical core 
syndromes, instead consisting of different groups of symptoms from various core syndromes. The 
study also showed a low similarity between behaviors that clinicians judge as co-occurring with 
an incompletely specified syndrome and behaviors that empirically co-occur with that syndrome. 
Reasons for the difference between intuitive prototypes and empirically derived classification struc-
tures are discussed, as are consequences for diagnostic practice. 
Research on intuitive prototypes in psychopathology has 
demonstrated that the prototype view corresponds to how cli-
nicians actually think about and use diagnostic categories 
(Cantor, Smith, French, & Mezzich, 1980). Prototypes can be 
regarded as classes or categories in which features are orga-
nized. In the prototype view of classification, category member-
ship is a matter of degree. In the domain of child psychopathol-
og) this means that problem behaviors can be more or less typ-
ical for a particular prototype. According to Chan and Jackson 
(1982), intuitive prototypes or implicit personality theories 
arise from the observation of co-occurrences of behaviors. 
Therefore, they reflect the distribution of traits in people and 
provide a relatively valid foundation for the judgement of spe-
cific targets. 
The issue of whether these intuitive prototypes reflect reality 
has been raised (Clark, McEwen, Collard, & Hickok, 1993; Ho-
rowitz, Wright, Lowenstein, & Parad 1981; Rosch, Mervis, 
Gray, Johnson, & Boyes-Bream, 1976). However, we are not 
aware of any study that actually compares the intuitive proto-
types of diagnosticians with classes of dysfunctional behavior or 
syndromes derived from multivariate analyses of systematically 
collected problem behaviors. The expectation that these intu-
itive prototypes do not reflect reality is based on various argu-
mt:nts, such as the illusory correlation bias (i.e., seeing a corre-
lation between two events as being stronger than it actually is; 
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Chapman & Chapman, 1982) or the acknowledged unreliabil-
ity of clinical judgement. 
The present study addresses the empirical anchoring of intu-
itive prototypes used by individual clinicians. The clinician is 
viewed as an observer of individual cases-admittedly, a fallible 
observer. It is assumed that observational experience has cre-
ated a cognitive structure in the memory of the clinician that 
includes impressions of the frequency of co-occurrences of 
problem behaviors. If two behaviors or symptoms are assumed 
to co-occur frequently, then when one is present, the other is 
expected. These cognitive structures can be seen as intuitive 
prototypes (i.e., as categories or classes implicit to the classifi-
cation knowledge of the clinician). This article questions 
whether these intuitive prototypes resemble empirical proto-
types, that is, syndromes that have been identified empirically 
by multivariate analyses of systematically collected problem be-
haviors. This study used the empirical prototypes or core syn-
dromes provided by Achenbach's empirically based Child Be-
havior Checklist ( CBCL) assessment system (Achenbach, Con-
ners, Quay, Verhulst, & Howell, 1989). 1 
For this study, tasks were developed that presumably involved 
the intuitive prototypes of clinicians, in particular the knowl-
edge that clinicians have about the co-occurrence of problem 
behaviors. These tasks were based on a method that is com-
monly used in basic research on prototypes (Rosch et al., 1976) 
and in research on psychopathological prototypes (Cantor et 
al., 1980; Chan & Jackson, 1982; Horowitz et al., 1981 ), that 
is, the method of presenting stimuli and listing associated fea-
tures or attributes. 
1 We used the core syndromes derived from the CBCL because they 
constitute very solid empirical knowledge that best reflects the reality of 
co-occurrences of problem behaviors. We did not opt for the categories 
of the third edition, revised, of the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-IIJ-R; American Psychiatric Association, 
1987) as a standard for comparison because it has repeatedly been ac-
knowledged that many of its categories, especially for child psychopa-
thology, Jack empirical evidence (DSM-IVWork Group, 1989; Rutter 
&Gould, 1985). 
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Table I 
Description of the Diagnosticians 
Diagnostician Work setting 
Medical child inpatient clinic 















Day clinic for children with developmental problems 
Day clinic for children with developmental problems 


























Child psychiatric outpatient clinic 
Child psychiatric outpatient clinic 
Child psychiatric outpatient clinic 
Child psychiatric outpatient clinic 






Note. All diagnosticians were clinical child psychologists with master's degrees in psychology. CBCL = Child Behavior Checklist. 
The study addressed the following questions: (a) What is the 
correspondence between an intuitive and an empirical cluster-
ing of symptoms? and (b) Do problem behaviors that clinicians 
think of as co-occurring within an incompletely specified syn-
drome also co-occur empirically? 
Method 
Diagnosticians 
The diagnosticians were I 0 professional clinical child psychologists 
(see Table I ) . For practical reasons they were selected from the southern 
part of The Netherlands. Different work settings were chosen that are 
representative of the child mental health field. All 10 diagnosticians held 
master's degrees in psychology, were in clinical practice in The Nether-
lands, and were familiar with diagnosing behavior problems in children 
of 6 to II years. Their experience ranged from 3 to I 7 years (median = 
8.4). Only Diagnostician 5 was familiar with the CBCL system. This 
sample mirrors the average diagnostician that works in the Dutch child 
mental health field. 
Tasks 
In the construction of the tasks, the CBCL items and the core syn-
dromes of the empirical classification system developed by Achenbach 
and Edelbrock ( 1983) were used. Factor analyses of the CBCL revealed 
core syndromes, that is, clusters of co-occurring problem behaviors that 
are found in different age and gender groups (Achenbach eta!., 19892 ). 
Both the instrument and the resulting classification are reliable and 
valid for the Dutch population (Achenbach, Verhulst, Baron, & Akker-
huis, 1987;Verhulst, 1985). 
Task I: Intuitive clustering oft he original CBCL symptoms. In Task 
I, diagnosticians were asked to cluster the original items of the CBCL 
Yvonne refuses to talk and is shy and timid. 
She is unhappy and sad 
Figure 1. Example of a vignette presented to the diagnosticians in 
Task2. 
according to their own points of view. Diagnosticians were first given a 
set of 112 small cards in random order containing the problem behav-
iors and child characteristics as used by the CBCL. From this set they 
could select the behaviors and child characteristics with which they were 
familiar. Problem behaviors and characteristics they had come across in 
their practice, but which were not in the CBCL set, could be written on 
new cards. 
Next, they were told that some of the problem behaviors and child 
characteristics co-occur frequently in patients and others co-occur 
rarely. The diagnosticians were asked to sort the collected behaviors and 
characteristics into clusters containing items that, in their own clinical 
experience, co-occurred frequently (no further quantification of the 
term frequently was given). They were allowed to form as many clusters 
as they wanted and to put the same item into more than one cluster. 
This task addressed the question of whether intuitive clustering agrees 
with an empirically established system of clusters as represented in the 
core syndromes of the CBCL. 
Task 2: Supplementing incompletely specified syndromes. In Task 
2, diagnosticians were asked to supplement seven incompletely speci-
fied core syndromes presented as vignettes. Each vignette contained one 
randomly chosen third of the symptoms of a core syndrome of the 
CBCL. To imitate clinical practice, we put a name on the vignette, as 
illustrated in Figure I, which contains one third of Core Syndrome 7, 
Withdrawn. Diagnosticians were given the seven vignettes on separate 
pieces of paper, one by one, in a random order. They were asked to 
supplement the case description by reporting which additional problem 
behaviors they expected to be present in that particular child. This task 
addressed the question of which behaviors are judged to co-occur with 
the behaviors listed in an incomplete description of an empirical core 
syndrome and whether these behaviors are similar to the behaviors that 
empirically co-occur. 
Procedure 
For Task I, there was a 1-hr time limit, and for Task 2, the limit was 5 
min for each case description. Task I was always given before Task 2. 
Tasks I and 2 were administered in one session for most diagnosticians. 
For two diagnosticians, Task 2 was administered in another session be-
cause of time constraints. The sessions with the diagnosticians took 
place in their own offices and were administered by two assistants. 
2 The composition of the core syndromes can be found in Achenbach 
eta!. (1989). 
INTUITIVE AND EMPIRICAL PROTOTYPES 535 
Data Analysis and Results 
Task 1: Intuitive Clustering 
Agreement between the intuitive clusters and the empirical 
core syndromes was examined in two ways. First, the resem-
blance of the intuitive cluster to a particular core syndrome was 
computed. That is, the percentage of symptoms in the intuitive 
cluster that fell into a core syndrome was calculated. For exam-
ple. assume that a diagnostician has made a cluster labeled 
"Neurotic" consisting of 15 CBCL items (see Table 2). The 
items of this intuitive cluster occur in Core Syndromes l, 2, and 
7. 3 The percentage of items of the intuitive cluster Neurotic that 
fall into a core syndrome indicates the resemblance of the intu-
ith e cluster to that core syndrome. As can be seen in Table 3, in 
this example, 6% of the items of the intuitive cluster Neurotic 
fall into Core Syndrome I, Aggressive; 53% of the items of the 
intuitive cluster Neurotic fall into Core Syndrome 2, Anxious-
Depressed; 29% of the items fall into Core Syndrome 7, With-
drawn; and 12% of the items of the intuitive cluster Neurotic 
fall into no core syndrome. Thus, the intuitive cluster Neurotic 
contains items from different core syndromes but has the great-
est overlap (resemblance) with the empirical core syndrome 
Anxious-Depressed. When all items of an intuitive cluster are 
part of a single core syndrome, the resemblance percentage is 
100%. Note that this does not imply that the intuitive cluster is 
exactly the same as the core syndrome, as core syndromes can 
still contain more items than the ones present in the intuitive 
cluster. 
Returning to the data of the study, 121 intuitive clusters were 
compared with the nine empirical core syndromes. Of these, 
only 22 ( 18%) had a more than 50% overlap with an empirical 
Table2 
Example of the Composition of the Intuitive Prototype (Cluster} 
Neurotic and the Occurrence of Its Symptoms (Items} in the 
Core Syndromes of the CBCL 
Occurrence in 
Intuitive cluster Neurotic core syndrome 
12. Complains ofloneliness 2 
26. Does not seem to feel guilty after 
misbehaving 
31. Fears he or she might think or do 
something bad 2 
32. Feels he or she has to be perfect 2 
35. Feels worthless or inferior 2 
45. Nervous, high-strung, or tense 2 
50. Too fearful or anxious 
52. Feels too guilty 2 
69. Secretive 7 
"11. Self-conscious or easily 
embarrassed 2, 7 
75. Shy or timid 7 
89. Suspicious 
103. Unhappy, sad, depressed 2, 7 
Ill. Withdrawn, does not get 
involved with others 7 
112. Worrying 2 
!Vote. Numbers refer to the items of the Child Behavior Checklist 
(CBCL). 
Table 3 
Number of Items of the Intuitive Cluster Neurotic That Fall 
Into the Core Syndromes 
No. of items of Intuitive cluster 
Core syndrome core syndrome (N= 17) % 
Externalizing 
I. Aggressive 19 I 6 
4. Delinquent II 0 0 
3. Attention problems 9 0 0 
Mixed 
5. Schizoid 5 0 0 
6. Somatic complaints 2 0 0 
Internalizing 
2. Anxious-depressed 13 9 53 
7. Withdrawn 9 5 29 
Boys only 
8. Socially inept 4 0 0 
Girls only 
9. Cruel 5 0 0 
None 2 12 
core syndrome. Most intuitive clusters contained items from 
different core syndromes. Parts of the empirical groupings of a 
core syndrome can be found in the intuitive clusters, where they 
were combined with parts of other core syndromes. 
In Table 4, results are given for each diagnostician. It can be 
seen that 4 of the 12 clusters made by Diagnostician 2 resem-
bled a core syndrome 50% or more. None of the clusters made 
by Diagnosticians l and 4 had a more than 50% overlap with an 
empirical core syndrome. 
The small correspondence between intuitive and empirical 
clusters raises the question of whether clinical significance can 
be attached to the intuitive clusters. That is, do the intuitive 
clusters contain enough items of a core syndrome to warrant 
clinical status in the empirical classification system of Achen-
bach & Edelbrock ( 1983)? In this system, a case obtains clini-
cal status on a syndrome if its score on that syndrome exceeds a 
certain threshold. Because there were no profiles available with 
critical or threshold values for the core syndromes at the time 
of this study, the threshold values for the CBCL syndromes for 
boys and girls ages 6-ll from the 1982 profile were used. For all 
the core syndromes the minimum number of items necessary to 
obtain a threshold score on that core syndrome was computed4 
(see Table 5 ). 
Each intuitive cluster was checked to see if it contained 
enough items of one empirical core syndrome to be classified as 
clinically significant. In other words, this procedure addressed 
the question of whether a diagnostician can uniquely identify 
one core syndrome using his or her intuitive cluster. Table 5 
shows that one third ( 40) of the intuitive clusters contained 
3 Note that in Table 2, two items of the intuitive cluster ( 71 and 103) 
are found in two core syndromes. In computing the percentages of 
symptoms that fall into the core syndromes, we counted such items 
twice, so the total number of items in the intuitive cluster in this exam-
ple is taken to be 17. 
4 The procedure for this computation can be found in the extended 
report(Krol, DeBruyn, & Van Den Bercken, 1995). 
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Table4 
Number of Times That the Resemblance Between an Intuitive Cluster and a Core Syndrome 
Was More Than 50% 
Core syndrome 
Diagn n 4 3 5 6 2 7 8 9 Total % 
I 4 0 0 0 0 0 0 0 0 0 0 0 
2 12 0 I 0 2 0 I 0 0 0 4 33 
3 II 0 0 0 I 0 0 0 0 0 I 9 
4 12 0 0 0 0 0 0 0 0 0 0 0 
5 II I 0 I 0 0 I 0 0 0 3 27 
6 16 I 0 0 I 0 0 0 0 0 2 12 
7 17 I 0 3 0 0 0 0 0 0 4 23 
8 7 0 0 0 0 0 0 I 0 0 I 14 
9 9 I 0 0 0 0 0 0 0 0 I II 
10 22 0 0 I 0 0 0 0 5 0 6 27 
Sum 121 4 5 4 0 2 5 0 22 18 
Note. n represents the number of intuitive clusters made. Diagn = diagnostician. Core syndromes: I = 
Aggressive, 2 = Anxious-Depressed, 3 = Attention Problems, 4 = Delinquent, 5 = Schizoid, 6 = Somatic 
Complaints, 7 = Withdrawn, 8 =Socially Inept (boys only), and 9 =Cruel (girls only). 
enough items of an empirical core syndrome to obtain clinical 
status. However, note that most diagnosticians made two or 
three intuitive clusters that identified the same core syndrome. 
Diagnostician 10 is the most extreme example: I l of her 22 
intuitive clusters (50%) identify the same core syndrome ( 8) 
Socially Inept. Diagnosticians 2, 4, and 5 identified the highest 
number (i.e., four) of different core syndromes as clinically sig-
nificant using their intuitive clusters. Diagnostician 4 was able 
to uniquely identify four different core syndromes. It is remark-
able that not one of the intuitive clusters of Diagnostician 4 
consisted of more than 50% of items from a core syndrome. Yet, 
in the empirical classification system, less than 50% ofthe items 
of a syndrome is enough to fall in the clinical range. No one 
identified the core syndromes Aggressive, Anxious-Depressed, 
Cruel. 
Task 2: Supplementing Incompletely Specified 
Syndromes 
For each vignette the number of supplemented behaviors was 
divided by the total number of items that empirically completed 
the core syndrome. 5 Results showed that the percentages that 
indicated the extent to which the diagnosticians added items 
that also empirically completed the core syndrome were small. 
Very few of these percentages (only 5 out of70) were above 50%. 
A Note on the Content Validity of the CBCL 
The main interest of this study was not the content validity of 
the CBCL. However, the items that were not selected from or 
added to the CBCL item pool in Task 1 provide additional in-
formation on the content validity of the CBCL. The added 
items especially support the conclusion from earlier research on 
the content validity of the CBCL, namely, that in psychodiag-
nostic practice, problem behaviors are reported that are not in 
the item sample of the CBCL (Krol & DeBruyn, 1990). The 
fact that intuitive prototypes contain problem behaviors that 
are not in the CBCL item sample may have influenced the low 
correspondence between intuitive and empirical prototypes 
found in the above-mentioned study. 
Discussion 
The results show that both the content and the structure of 
intuitive prototypes have a low correspondence with the content 
and structure of empirical prototypes. This study is truly ex-
plorative in the sense that our results cannot be compared with 
other research findings. Therefore it should be seen as a first 
attempt to validate more thoroughly the intuitive prototypes 
clinicians rely on so heavily during assessment. Intuitive proto-
types were compared to empirically derived prototypes with re-
spect to the number of common items. Further research on in-
tuitive prototypes should be directed to the dimensionality of 
these prototypes using multidimensional scaling and a more ad-
vanced metric to capture goodness of fit. Note, however, that 
this does not negate the present findings of minimal correspon-
dence between intuitive and empirical prototypes. 
These results should be interpreted in light of the restricted 
and perhaps biased character of the individual clinical samples 
in comparison with the clinical population sample on which the 
core syndromes of the CBCL system is based. It is assumed that 
intuitive prototypes or implicit classification structures are 
based on the observation of co-occurrences of problem behav-
iors. Therefore, the clinical population with which a clinician 
has had experience becomes important in the construction of 
these prototypes. The population from which the empirical syn-
dromes were derived is probably much larger and more diverse 
than the clinical population on which any individual clinician 
has constructed his or her prototypes. 
In light of our findings, we believe it is important to inform 
5 More detailed information about this procedure and the results are 
given in the extended report ( Krol et al., 1995). 
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Table 5 
Number of Times Diagnosticians Were Able to Identify Core Syndromes as Clinically 
Significant With Their Intuitive Clusters 
Core syndrome (threshold score) 
Diagn n 1(10) 4(3) 3(4) 5(2) 6(2} 2(7) 7(3) 8(3) 9(4) Total % 
I 4 0 0 0 2 0 0 0 0 0 2 50 
2 12 0 I I 2 2 0 0 0 0 6 50 
3 II 0 0 0 0 I 0 2 0 0 3 27 
4 12 0 I I I 0 0 0 I 0 4 33 
5 II 0 3 I I I 0 0 0 0 6 54 
6 16 0 I 0 I 0 0 2 0 0 4 25 
7 17 0 I 2 0 0 0 0 0 0 3 18 
8 7 0 0 0 0 0 0 0 0 0 0 0 
9 9 0 0 0 0 0 0 I 0 0 I II 
10 22 0 0 0 0 0 0 0 11 0 II 50 
Sum 121 0 7 5 7 4 0 5 12 0 40 33 
Note. n represents the number of intuitive clusters made. Diagn = diagnostician. Co~e ~yndromes: 1 ~ 
Aggressive, 2 = Anxious-Depressed, 3 = Attention Problems, 4 = Delinque~t, 5 = SchiZOid, 6 = Somatic 
Complaints, 7 =Withdrawn, 8 =Socially Inept (boys only), and 9 =Cruel (g~rls only). 
and teach practitioners about possible differences between their 
implicit classification systems and empirical multivariate sys-
tems. These differences can be analyzed in terms of the contri-
bution of the three explaining factors: fallibility of the diagnos-
tician as observer, the impact of his or her implicit classification 
theory, and the bias and restriction of his or her clinical sample. 
This will stimulate the clinician to profit more from the body of 
empirical knowledge that is emerging in the field of the classi-
fication of behavioral and personality problems. 
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